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A  New  Competitive  Landscape: 

Global  Energy  and  Environmental  Policy  Trends  and  Their  Implications  for  America 
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Emerging  Dynamics 


Emerging  characteristics  of  the  clean  energy  economy  and  challenges 

to  be  faced  as  the  sector  moves  forward. 


Strategic  Minerals 

Clean  Energy  Competition 

Local,  Regional  and  Global  Environmental 
Concerns 

Infrastructure  Challenges 

Low-Carbon  Trade  Issues 

Clean  Energy  for  Development 
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Strategic  Minerals 
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Strategic  Minerals 


Applications: 

Permanent  magnets  for  wind  turbine  generators  and  hybrid  vehicles, 
compact  fluorescent  lighting,  advanced  batteries,  auto  catalysts  and 
fluid  cracking  catalysts,  metal  alloys 


Solutions  to  Address  Rare  Earth  Supply  Challenges 

/"      Sourcing         Y^  Manufacturing^X^Engineering/R&D\ 


Broaden 
material 
sources 
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usage 


Redesign 
materials 


•Volume  material  buys 

•  Diversification 

•  Hedging 

•  Global  sourcing 

•  Strategic  inventory 
reserves 


V. 


A. 


•Sort  &  categorize 
manufacturing  scrap 
to  maximize  recycle 

•  Use  of  recycled 
materials 

•  Minimize  use  of  at- 
risk  process 
materials 

•  Near-net  shape 
manufacturing 
processes 
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»  Design  for  ease  of 
recycling  and  re-use 

'Material  design  to 
minimize  at-risk 
elements 

*  Material  substitutions 

*  System  substitution 


Each  element  and  each  application  will  use  a  unique  mix  of  options 
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Source:  'Solutions'  Duclos,  GE  Global  Research,  Dec  2010 
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Is  Labor  Really  a  Driver? 
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Si  PV  Module  Manufacturing  Costs: 

Assumes:  Constant  10%  Hurdle  Rate,  20%  Gross  Margin 
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i  Shipping 

I  Interest  expense 

i  Maintenance 

Depreciation 
i  Utilities 
I  Labor 

[  Other  Materials 
i  Jbox 

I  Backsheet 
I  EVA 
I  Glass 
I  Metallization 

Wafer 
>  Price(per  Wp] 
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Goodrich  etal,  NREL2010 
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Clean  Energy:  Innovation  &  Policy  Portfolios 


Source:  Alic,  Mowery  and  Rubin,  2003,  NAS  America's  Climate  Choices,  2010 


Example  Policies 


Direct  Government 
Funding  of  Research  and 
Development  (R&D) 

■  R&D  contracts  with 
private  firms 

■  R&D  grants  and 
contracts  with 
universities 

■  Intramural  R&D 
conducted  at  gov't 
laboratories 

■  R&D  contracts  with 
consortia  (2  or  more 
of  the  actors  above) 


Direct  or  Indirect  Support  for 
Commercialization  and 
Production;  Indirect  Support 
for  Development 

■     Patent  protection 

R&D  tax  credits 

Production  subsidies  or  tax 
credits  to  firms  bringing 
new  technologies  to  market 

Tax  credits  or  rebates  for 
new  technology  buyers 

Government  procurement 

Demonstration  projects 


Support  for  Learning  and 
Diffusion  of  Knowledge  and 
Technology 

■     Education  and  training 

Codification  and 
transfer  of  knowledge 

Technical  standard- 
setting  (non-regulatory) 

Technology  and/or 
industrial  extension 
services 

Publicity  and  consumer 
information 


Source:  Alic,  Mowery  and  Rubin,  2003,  NAS  America's  Climate  Choices,  2010 
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Energy  Challenges 


W7 


Emerging  Energy  Challenges 


Energy  Security 


Economic  Equity, 
Development 


Competitiveness 


Local  Environment 


Global  Environment 


Economic  Prosperity 
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